A Photo-Activatable Peptide Mimicking Functions of Apolipoprotein A-I.
Apolipoprotein A-I (apoA-I) plays a critical role in high-density lipoprotein (HDL) biogenesis, function and structural dynamics. Peptides that mimic apoA-I have a short amphipathic α-helical structure that can functionally recapitulate many of the same biologic properties of full-length apoA-I in HDL. Hence, they might be expected to have clinical applications in the reduction of atherosclerosis. However, nonspecific cellular efflux of cholesterol induced by apoA-I mimetic peptides might cause side effects that are, as yet, unidentified. In this study, we developed a photo-activatable peptide, 2F*, which is an 18 amino acid peptide mimicking apoA-I bearing an internal photocleavable caging group that is designed to assume an α-helical structure in response to a light stimulus and trigger efflux of cholesterol from cells. Without light irradiation, 2F* peptide showed a low tendency for the formation of α-helices, and therefore did not associate with lipids and failed to induce efflux of cholesterol. In addition, 2F* did not cause hemolysis under our experimental condition. Mass spectrometry indicated that, after light exposure, the caging group detached from 2F* and it assumed the α-helical structure in the presence of lipids, and enhanced cholesterol efflux from cells. Photo-activatable peptides such as 2F* that control cholesterol efflux following light stimulus may be useful for future atherosclerosis-reducing therapies.